Characterization of a deep-sea sediment metagenomic clone that produces water-soluble melanin in Escherichia coli.
To access to the microbial genetic resources of deep-sea sediment by a culture-independent approach, the sediment DNA was extracted and cloned into fosmid vector (pCC1FOS) generating a library of 39,600 clones with inserts of 24-45 kb. The clone fss6 producing red-brown pigment was isolated and characterized. The pigment was identified as melanin according to its physico-chemical characteristics. Subcloning and sequences analyses of fss6 demonstrated that one open reading frame (ORF2) was responsible for the pigment production. The deduced protein from ORF2 revealed significant amino acid similarity to the 4-hydroxyphenylpyruvate dioxygenase (HPPD) from deep-sea bacteria Idiomarina loihiensis. Further study demonstrated that the production of melanin was correlated with homogentistic acid (HGA). The p-hydroxyphenylpyruvate produced by the Escherichia coli host was converted to HGA through the oxidation reaction of introduced HPPD. The results demonstrate that expression of DNA extracted directly from the environment might generate applicable microbial gene products. The construction and analysis of the metagenomic library from deep-sea sediment contributed to our understanding for the reservoir of unexploited deep-sea microorganisms.